Inhibition of eukaryotic topoisomerase II by ultraviolet-induced cyclobutane pyrimidine dimers.
The effects of short wave ultraviolet (UV)-induced DNA lesions on the catalytic activity of Drosophila melanogaster topoisomerase II were investigated. The presence of these photoproducts impaired the enzyme's ability to relax negatively supercoiled pBR322 plasmid molecules. As determined by DNA photolyase-catalyzed photoreactivation experiments, enzyme inhibition was due to the presence of cyclobutane pyrimidine dimers in the DNA. When 10-20 cyclobutane dimers were present per plasmid, the initial velocity of topoisomerase II-catalyzed DNA relaxation was inhibited approximately 50%. Decreased relaxation activity correlated with an inhibition of the DNA strand passage step of the enzyme's catalytic cycle. In contrast, UV-induced photoproducts did not alter the prestrand passage DNA cleavage/religation equilibrium of topoisomerase II either in the absence or presence of antineoplastic agents. Results of the present study demonstrate that the repair of cyclobutane pyrimidine dimers is important for the efficient catalytic function of topoisomerase II.